Abstract. -Using the relation proposed by Weinberg in 1972, combining quantum and cosmological parameters, we prove that the self gravitational potential energy of any fundamental particle is a quantum, with physical properties independent of the mass of the particle. It is a universal quantum of gravitational energy, and its physical properties depend only on the cosmological scale factor R and the physical constants h and c. We propose a modification of the Weinberg´s relation, keeping the same numerical value, but substituting the cosmological parameter H/c by 1/R. Keywords: Cosmology, quantum mechanics, gravitational energy, cosmological scale factor, Weinberg´s relation.
In 1972 Weinberg [1] advanced a clue to suggest that large numbers are determined by both, microphysics and the influence of the whole universe. He constructed a mass using the physical constants G, h, c and the Hubble parameter H. This mass was not too different from the mass of a typical elementary particle and is given by m ≈ (h 2 H/Gc) 1/3 (1)
We consider also a general elementary particle of mass m. The self gravitational potential energy E g of this quantum of mass m (and size its Compton wavelength h/mc) is given by
Combining (1) and (2) we can eliminate the mass m to obtain
This expression has an important quantum-cosmological interpretation. We know today that the cosmological scale factor R is of the order of ct, t the age of the universe [2] . In this reference [2] the cosmological scale factor R is obtained in terms of the cosmological time t as
where x = t/t 0 is the dimensionless parameter for cosmological time in
terms of the present age of the universe t 0 . For t = t 0 we have x = 1. R(1) in (4) is the present value of the cosmological scale factor. The following fig.   1 gives the graphical plot of this cosmological scale factor R(x): 
Substituting the derivatives of R(x) from (4) into (5) we get
The speed of expansion is then
The acceleration is then
From the definition of the Hubble parameter H we have
Taking into account dx = dt/ t 0 we have H(t) with its dimension 1/time
and from here we get for the present time H(t 0 ) ≈ 1/ t 0 . Present values for the age of the universe give t 0 ≈ 1.37 10 10 years and therefore H (t 0 ) ≈ 71.4
Km/ (sec Mpc). This is well in the range of observations [3] . The Hubble radius for today is defined as c/H(t 0 ) ≈ c t 0 and taking this radius as the present reference for the cosmological scale factor, i.e., c t 0 ≈ R(1) we get from (6), (7) and (8) to first order R(t) ≈ ct ; R´(t) ≈ c ; R´´(t) ≈ 0 + c/(2 t 0 )
The expression for R´´(t) proves that there is a second order effect in the expansion of the universe, the acceleration c/2t. It has gone unnoticed up to a few years ago, [4] and [5] . The reason is here evident: it is a second order effect.
The central point of the result in (11) is that the ratio H/c is of the order of 
Hence, substituting H/c ≈ 1/R in (3) we get the important result
This is the Planck-Einstein equation. In 1923, Louis de Broglie postulated that the Planck constant h represents the product of the momentum and the quantum wavelength of not just the photon, but any particle. This was confirmed by experiments soon afterwards. Then we can interpret R in (13) as the wavelength of the quantum of gravitational energy. It is unlocalized, as the energy of the gravitational field [6] . And its momentum p g is then
The equivalent expressions (3) and (13) for E g have very important
implications. First, the elimination of the mass m of the elementary particle, any fundamental particle in fact, clearly makes the gravitational potential energy of any particle a universal expression. The presence of h in the expressions (3) and (13) The present knowledge of the composition of the universe is roughly 4% of normal baryon matter (stars and galaxies), 24% of non-baryon dark matter (inferred from its gravitational action on stars in galaxies, clusters of galaxies etc.) and 72% dark energy, from indirect arguments. All this mass (energy) must imply gravitation in some way, and therefore it represents an amount of gravitational energy corresponding to a total estimated mass for the universe of about M ≈ 10 56 grams. Then, regardless of its origin, the total amount of gravity quanta should be MR/hc ≈ 10 122 .
The gravitational potential energy of the universe is of the order of Mc 2 ≈ 10 77 ergs. On the other hand the energy of the quantum of gravitation found
here is E g = hc/R ≈ 10 -45 ergs. Dividing we get a number n ≈ 10 122 . This is a well known number. It may be linked to the entropy of the universe (with Boltzmann constant k = 1). It is also the order of magnitude of the discrepancy between the values of the cosmological constant Λ, as derived from cosmological information, and from the standard particle theory [7] .
Here it may be thought as been a quantum number representative of the state of the universe as it is today. And there are n ≈ 10 122 possibly entangled gravity quanta. This gives a pressure, and a corresponding energy density, that is well within the current known values for the seeable universe (with Hubble radius).
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